We explore the possible microscopic structure of a charged AdS black hole from the quantized viewpoint. By the quantization of the black hole horizon area, we show the relation between the number of quanta of area and the microscopic degrees of freedom of the black hole. Then we also interpret a latent heat of thermodynamical phase transition as a transition between the number of quanta of area of large black hole(LBH) and the number of quanta of area of small black hole(SBH) in the charged AdS black hole. Moreover, the Ruppeiner scalar curvature connecting with the number of quanta of area is also shown. *
I. INTRODUCTION
Over the past decades, black holes are widely considered important candidate to provide a bridge between a possible quantum theory of gravity and the classical general relativity. One of the discoveries of black holes thermodynamics implies a fundamental relationship between gravitation, thermodynamics, and quantum theory. A pioneering work was done by Hawking and Bekenstein [1] [2] [3] who disclosed that temperature and entropy of a black hole on the event horizon satisfy the first law of thermodynamics. Moreover thermodynamic properties of anti-de Sitter (AdS) black holes have been of great interest since the Hawking and Page's seminal paper [4] demonstrated the existence of a certain phase transition that can be in stable equilibrium at a fixed temperature in the phase space of Schwarzschild-AdS black hole. Since then the black hole phase transition and critical phenomena have been extended to a variety of more complicated backgrounds [5] [6] [7] . If the cosmological constant was treated as the thermodynamic pressure [8, 9] , its conjugate quantity could be treated as thermodynamic volume of the AdS black hole. In terms of the pressure and volume, the charged AdS black hole show small-large black hole thermodynamic phase transitions which is identified with liquid-gas phase transitions of the van der Waals(vdW) fluid [9] .
A black hole can change its Hawking temperature by absorbing or emitting matter, this can conjecture that black holes should have a microscopic structure, even though we do not know its micromolecules. Ruppeiner thermodynamic geometry [10] [11] [12] gives phenomenologically a potential description about the types of interaction among micromolecules both in an ordinary thermodynamic system and in a black hole system. In the Letter [13] , authors introduced important concept of the number density of black hole micromolecules, and explored the possible microscopic structure of a charged AdS black hole completely from the thermodynamic viewpoint.
In 1974, Bekenstein [14] presented that the black hole area should be represented by a quantum operator with a discrete spectrum of eigenvalues. By proving that the black hole horizon area is an adiabatic invariant, Bekenstein gave the form of the horizon area spectrum of black hole which is [14] [15] [16] A n = ∆A · n, where ∆A is the quantum of black hole area and Bekenstein gave himself that ∆A = 8πl 2 P . In addition, Hod [16] found a similar lower bound and gave ∆A = 4l 2 P . He also suggested [16] that the black hole's area quantization can be determined by utilizing the quasi-nornal modes frequencies of an oscillating black hole. Since then, the subject of quantization of black hole has been extended by researchers.
In this paper, we explore the possible microscopic structure of a charged AdS black hole from the black hole area quantization to research the relation between the number of quanta of area and the microscopic degrees of freedom of the black hole. We use the quantization viewpoint of the black hole to interpret a latent heat of thermodynamical phase transition in the charged AdS black hole. Moreover, the Ruppeiner scalar curvature connecting with the number of quanta of area is also shown.
The paper is organized as following, in Section II, we will study microscopic structure of a charged AdS black hole from the black hole area quantization. Section III is reserved for conclusions and discussions.
II. INSIGHT INTO THE MICROSCOPIC STRUCTURE OF AN ADS

BLACK HOLE FROM THE QUANTIZATION
In this section we will discuss microscopic structure of a charged AdS black hole from the black hole area quantization. Let us first review some basic thermodynamic properties of the spherically symmetric charged AdS black hole. For a fourdimensional charged AdS black hole, using geometry units = G = c = k B = 1, the analogy between the vdW fluid and black hole system, authors [9] gave the equation
where r h is the horizon radius, Q is the total charge and T represents temperature of the black hole. The charged AdS black hole was established by treating the cosmological constant as a pressure, P = − Λ 8π [8, 9] . Comparing with the vdW equation of state, authors [9] identified the specific volume
where l p is the Planck length, l p = G c 3 . This concept has been a great success in studying small-large black hole phase transition. Moreover, the critical point is
one can get
In the paper [13] , authors introduced important concept that is the number density of black hole molecules as a measure for microscopic degrees of freedom of the black hole, given by
for which [12, 13] had given a natural interpretation from holographic view. Ruppeiner [12] proposed that the microscopic degrees of freedom of the black hole are carried by the Planck area pixels. By assuming that one microscopic degree of freedom occupies γ Planck area pixels, the total number of the microscopic degrees of freedom is
and the number density of the charged AdS black hole can be calculated as [17] 
where V is the thermodynamic volume. Taking γ = 6, it will obtain Eq. (5) .
From the quantization of the black hole horizon area viewpoint, the black hole horizon area may be written [16] A n = αl 2 p · n ; n = 1, 2, . . . ,
where α is a dimensionless constant.
From Eqs. (6) and (8), we can get
From Eq. (9), we can see the relation between the number of quanta of area and the microscopic degrees of freedom of the black hole, it shows that the spectra of the microscopic degrees of freedom of the black hole are equidistant and dependent of the number of quanta of area. If we take n = 1 and N ≥ 1, thus α γ ≥ 1. Bekenstein [14] [15] [16] has given that the assimilation of a finite size neutral particle causes to increase minimum quantum of black hole area that is (∆A) min = 8πl 2 P . We can see α = 8π > γ = 6, thus if we require N ≥ 1, then a Schwarzschild-AdS black hole can be in the ground state. Hod [16] gave that the lower bound on the area increase caused by the assimilation of a charged particle is (∆A) min = 4l 2 P . We can see α = 4 < γ = 6, thus, if we require N ≥ 1, then the number of quanta of area n must be n ≥ 2, the charged AdS black hole can not be in the ground state. Thus if we treat that black hole molecules as the real particles, only for the excited state of a charged AdS black hole, it may occur the small-large black hole thermodynamic phase transitions.
Recalling a black hole system relationship [1] [2] [3] between horizon area and its associated entropy, S = k B c 3 A 4 G . Eq.(7) may be written
The behaviors of the reduced number densities have been depicted in [13, 18, 19] , when SBH crosses the coexistence curve and becomes a LBH. Obviously, from Eq. (10) we may also conjecture the behavior of the different the number of quanta of area between the SBH and LBH along the coexistence curve. With an increase of temperature T /T c , the number of quanta of area n/n c discretely changes. The small-large black hole phase transition vanishes when approaching the critical point, which implies that the microscopic structures of the SBH and LBH tend to be the same, namely, there exists an unique state at that point. Here is the critical number of quanta of area n c = 24πQ 2 α got by equations Eqs. (4) and (10) with γ = 6. If we take α = 4 [16] , and then n c = 6πQ 2 . So when the number of quanta of area n must meet n c > n ≥ 2, we may conjecture that a small-large black hole phase transition occurs for a charged AdS black hole.
For the black hole at fixed charge, the latent heat L of each black hole molecule transiting from one phase to another phase can be calculated from the following
From Eq.(11), we can see the Clapeyron equation dP/dT = ∆S/∆V holding along the coexistence curve has been used, where the latent heat L may be interpreted as a transition between the number of quanta of area of LBH and the number of quanta of area of SBH. While the latent heat vanishes when the system passes the critical point n LBH = n SBH .
The kind of intermolecular interaction along the transition curve for small and large black holes can be described by using the Ruppeiner geometry obtained from the thermodynamic fluctuation theory [10] [11] [12] . Ruppeiner thermodynamic geometry can tell us that the sign of R determines the kind of intermolecular interaction for the thermodynamic system [10] [11] [12] . A positive thermodynamic scalar curvature R corresponds to a repulsive interaction. A negative thermodynamic scalar curvature R shows an attractive interaction. While thermodynamic scalar curvature R = 0
indicates there is no interaction as in the case of classical ideal gas. Now, we explore microscopic properties of the charged AdS black holes by applying thermodynamic geometry. In the paper [18] , the Ruppeiner geometry defined in (M, P ) space by taking entropy S as thermodynamic potential while with fixed charge Q = 1, authors figured out some microscopic properties of the 4-dimensional charged AdS black hole.
The Ruppeiner scalar curvature is given by [18] 
While we got another form of Ruppeiner scalar curvature with simple calculation by Eqs. (10) and (12) R = 1 3π (n c /n) 3 − 3(n c /n) 2 −(n c /n) 2 + 6(n c /n) + (P/P c )
.
When the denominator of Eq. (13) is not zero and thermodynamic scalar curvature R = 0, we may get n = nc 3 , it implies no interaction of black hole micromolecules. When thermodynamic scalar curvature R > 0, we may get nc 3+ √ 9+P/Pc < n < nc 3 , it corresponds to a repulsive interaction of black hole micromolecules. While thermodynamic scalar curvature R < 0, we may get n > nc 3 or nc 3+ √ 9+P/Pc > n > 1, it corresponds to an attract interaction of black hole micromolecules.
III. CONCLUSION
In this paper, the possible microscopic structure of a charged AdS black hole from the quantization viewpoint has been explored. By the quantization of the black hole horizon area, the relation between the number of quanta of area and the microscopic degrees of freedom of the black hole has been shown. A latent heat of thermodynamical phase transition can be interpreted as a transition between the number of quanta of area of LBH and the number of quanta of area of SBH in the charged AdS Black Hole. Moreover, based on the Ruppeiner thermodynamic geometry, we have also studied microscopic properties of charged AdS black holes by giving the expression of the Ruppeiner scalar curvature connecting with the number of quanta of area. This provides important insight into the interaction among micromolecules of charged AdS black holes from quantized viewpoint.
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